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(B) i-zf/\^i-v-^<D^i%nL. z<r>m.%^ lo 

(b) 5,7 KV^ • Wi?;^:? (66) lC*3(t2)B5ia^ 1 

o-7^^'n#^<^m^E<^7 KW';^4rii^igtt (64) Jc:» 

(d) M?) 7 Kw;^-CfcSfflEii5>7' KV';^?r7°s'e/ 
s.-^'^y-y^^y^ (70) wHiowv?:?^^ (70 

(e) imi^^r Yi^7^<D^i^bW^\^iii^'fy'y^ 

Ui^P^^ (72.73.74) {CJttTSilfJOMDT KU;^«r<K 

• vi;;?^^' (63) icMUtiSSt, ^ 

(g) ilia;?:7 Kw;^ • wJ^f.i' (63) 

^jOT Ki';5^«:#Iffim7 K^:^ • Wi^^^^' (66) Jc*rt 30 

(h) m&ti^T Kw-;^ • Vv';^^ (63) i^hOit^B^ 
jfria^^'J- (24) i!)^^-9-ff^'-'f->OMc^0)-7^ifX3 



(63) (cJftL-CSEffiL, 

(c) ttm^^i'^Jt^Jv^^ltttJi. flflE7*S'->a 
. ffr^y ' ^^'^yixom^f^lOi^i^^i' (71) (C^ffL 

<07KV:^*ftiWU 

(d) |filElt)7KV'><.<o»^i!^^lJ:flftlS>^yv^* 
'J^*py'7.9y^ (70) JC*JI^-C 1 ^"<-'^/^^•J■T©K 50 



gfSUv^;^^ (72.73.74) \Z%\.Xm^m*i7 

(e) ftaiEa7 K^;*- • I'v/^^ (66) (C^ftt^lE 
KV;^ • I'i^^i' (63) »C*5tt5illB'<^ 

(f) HtIiE&7 Kl^;^ • t'v'^^' (63) *»b<OBfIia'< 
(24) 

(D) Wia-»'*y- (24) 

(a) tLm^Si'^tlii^*^^*'-'''^^'*^ *>^''' ^ 

IBT'j/v'aL • • X^y^ (70) {cjsrjssftffitg i 

(71) ii-^h^ma- Kw^ • v^i^^^ (63) ■ 

liJt L TflISM >) 7 K U ?rteiS t . 

(b) flaiB&7KW;^ • l^i^J^^ (63) 

-y^fy'!' (70) (cisv^-c i i>-^>'i'^(t±tf'CJi(W©M 
9 T K v;^SrflEBISi-5 ^i^^ ^' (71. 72. 73) t 

H^y^i^^^ytt^ #<©*iiBi»; ««I^:«S:^WiS«lfe 
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tf 9 r t * < 5.V^^i1^r^S:;S:^i^Dt 5 ^ i: 4 < Slli^ 

SO^tUtC i: S:W^fci-5.T-^'*0;S•>^TA^cfc^^ 
■f}i'~i-yi)m<D g Six?) c t «r 
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OB^WfiJS i 0^;^ * y - • 7 K V-;^ <S-ffi*t 5 2 0(0 W 

$ti2>)Rll#^^3.909.797^ r;^;^ KSixfctT'/i'- 
^ytcMi-slija^ h7il»*5j:WIAtt^tl±iU;^^'5' 

■f'a!f.yJ>.- /U-f-y<DM*)7 KW/^?)l21ti'^te<-t' 

D !fyh. ' 7 K^;^*5 1 iy^fv-jznrijKW'^ {-fv'y 

t^&nJtgl-t. ji>orti/S:->;^7'i^omfi7 Ku;^ • w 
40 (rSottSillcEm^nfcJi 0 7 K w;<.4 1 V'-^yi'fcfti 

rAwm^^tioX, AtU;^ (I/O) ^Sfi, 
50 Whh-yt. I/Oj»f^©^T*fctt;«*P-©3i7-© 



(4) 



J; 9 3i'y;!if- Aro|SSS<D^84Srflr^1"5fc«^11-S.C 
S ») 7 K SrlElE1-5fc«>i^ 1 o©:&ftJ±v * V - 

^^4, 340, 933# 

a t >5:v^;« * y - • 7 K u;^©** «aj|fe**ri-ix- 

3i7S«ii;^Srlift5**ffl^*flF»-*svv-CH:, ^■I'^'o:^ 30 
e'3^7SiJii;^^M'9 7 Kv:^ • U":^;^^') (-fsii^ti, X 

Ht»]<0^^- Ki'3i7Sfljii?fli-r^' ^ oyer ^7 A • /^ 
- k!^3t7Si)ii*^-»^-li';^ • /U~-^V(D^7*T?iajh$ 

7'D^^7i^roS97 K^:^^sf^2«7)/^- K'^3:7Si|ji^ 
<0?l4lcJ; 0 t<^±lcEli.$tti p t,t^^ 

SiicDT'o ^5^7 A^^^S^ftffl■Ct *V > 1 1> p Sir SrWi" 
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5. 

f- yasjg ») 7 K v;^ tioJ-J 5 T'P ^^7 A<0||fT<Off 

5. c<oii^9gsiitt; ^roi^miJ!tt3(7)/i.-fy©s97 

}4, •?:<0^©-7'i' ^'D#4J-t-J: ?)4^$iT'fc7 Kv>^© 



5M»)7 Kw;^«:S«^5C t Sr^fi6{j:t5*:«)©7 K 



(5) 

9 

tcMI-it^JT?*)!); ^:OlS8tt7T-i^!>3^T •/^- 
f^i/*JJ;t«NJi;^».^C^S|■tT^t<3iffl-r5i:t*S■C§ 10 

vft^^^-^h^i^^ iCTf: ^J^TV^5 :i t mat $tvfc 

i"<''K^^^7'W 
t5V\-C<±. ■r^^'n7'a-ir-;/f-tt40=l:igx.51^>'''l'- 

^i/^T^Aiot, ^%m->^wm (CPU) 2ot. AW 

(I/O) gB40i:«r*UXV^5. iE1i:ISfit:^i^ 
ailfi20i Aai:/3iS®40IC^5f LX±S/<;^26S:^ LT-f 

J: U^M^ffi^fi ^ <^ 7 ^ wl' K tov ^T^f^t 5 17 - 

gl©S**{i»i. 2 o© 8 tf 5/ h ©/M h b Jfe S 16 
y h • !7- K-efeS, -wtvblSa^- Kf±. 
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lo, 2o*fctt4o©//i/-::/|c:*JV>-Cttffl$ii'5. 

^22t.-SiliJUl|»l2^e (ROS) 24t^>e>*o•T:v^ . 

-CR0S24tC-^tn548K'-> h©^SB7T-i^'>^7©-7 

■t-SfcftAHi;^! (I/O) *3j:Uf|Siim#lrii:«»-t 
tt. 48K'5' h©W^' o^<^!7- !?12fi*t'©ISlB# 

■r-<^'D:/o-fe5/f-30ii, D-::;y^22t*5i/^ 

liJ;oTltlll$ixMffli$H5ioffl©^1.S5*=^'-- try 

o©i^<c8giaffli««s fiitssia^ii (ALU) itttr- 
fWkfmi^si. p«^y-ifai?ffi (mmu34) . 

^o-feyf- • /<;^37«, 20*©7 V'V7^/f-9^^. 
1 o© ^ y - • T k u-;^ l^gf 0*1*3 i 3 owiRfflftJ 

26tg5igE$*v, *fciSjS|gilioi3J:VAHl*Sfi40{c: 

^LX7 Kw^Srtl#tL*^o4Em§?lfiiOfcJ:t?Affi:^ 
40 ^B40(rBiLTr-^'<^aiS-r5fc«){c^$tvS, 

©«JiM©affiwfc«>©iJiS^tfc5. rtlfB^^;^38tt 

20tfy brtl-efcSo 48li's/ h©-^'1'^'a^^7-Krt© 

lHi©-7-f ^ oop©$iJiST-C'rtSR''<^38lc:5s|-r2.<Sa© 

i2©«i«tws#fti"5. ALUtt, imnm^^fiit-^^ 

^Et|8?f©y-^<>i'i6. 

aSt#S:rfT'iv\ ^*!J--7Kv;^4^?:n''£5. r 
50 -9Wff-W$3m.> xrxnW&^'y-^^ . ffiA©<i»jfit) 
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v'y7^9. U'v?^^ • •7 7^)^^i~x!-m-'^mm. (AL 

V'y7<9(r>\^n.. CPUlc:*r-r520lf'y KO;<*U- • 
h i> rcT^<^(D20 f h W <X i; - • 7 K i^^t 

9. 7 o© y 7 hl^xr • 7 K V^ltJt WiSlS 

7^9, j3j:y^o^T;55CPU20{cJ;»)||fT$tioo355 10 

3i7ftf^t>t9««:-f^WJ-IEig1-2>fc«>©. R0S24*»C> 

*>, ffi(#p©feft©A;fJ7y^s tftSEWiW'i^^^^is.t 20 

;K ^-;^fliaEffi«12K's' h • 7 Kl^^. 

fi«l'5:>?«*!)-©^^*^*-t5iait7 D s/7'7n s'T'T- 30 
S>5. CPua5±^Ufcpt*y«r-.7Ku;^ •iJ-^f^'/KO 
MMU34tt, rtSI5^-^^38t J; •) ^-.^bnS-fei/;^ h 
5'^#t*5iyf:*-7-fe y hmSr^tpy7 h ^7 
-t7©^a7 KW;^«r:/n-fey»»- . /<x37tC*-*>t/d» 
it. M{-iM^<;^26^:fr b-t±iaitlllBlOK# l.T4t 

J; '?afi?-et i J; 9 1^. cpu2oii. i 

f'-^'fcB81-SJS3S«t3lll#Sr^lii-5. CPU20tJ;») 40 
• tf s^yyi^-ci? 5 tUffl e^;^ ^ J: t>Si£ v'yT.^^^ 

f^t5tg;'3Sr*ts ^<0^©y7hl?x7^^»*yni/ 
7A • ^i'^'^l-J^flt^^^tl-S, CPU20(cJ;i)||ff4' 
© y 7 h >>x7d»?> f i?://vt?*>5 cive>wiaffl vi^^^ 
SJlc7Kv;^ • wi?>^^t5J:tf7'D^7Jx • *?7y 
•7^^'P:/p-fe-yt30©T-^'Slf^M®32l^lwig^ 

BlE©CPU20©i¥iSB/jjf^fflH:, S8fflLl?fflE©^l (R 
OS) 24{Cf2t6$#V*:7r.-^!>x7©v>f ^B^'^©®! 5( 
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aiT-e-7'l'^'ci>'B-feyf-30tJ:oT*iJ??Jtl5. R0S2 

4»^*5i:r n 7'n ^ t© i o©^ 

S24©#Sgf!i5^Ui$tv5^, •e©rt$«:S!l^®®36»C 
io-C^^^tt, ^:©lg*^-1'^'D.7'n-fe5,'tfc30l^gi5-e 
!t#a*8l!f^*Eje-r5„ R0S©#@f4r^'.'i'-7'{t;-t5:i 
tick 9. CPU20tBliI1-5#?|5'fei^<^BP*)y7b«?x 
7#^iSr^iSt5 w t !6JT-# S 7 7--^ f • ^' 
ni^^i/-- {r:/;^*s#?)ti,5. ^y7 h'>x7iSt^!6SW • 

10 ^&$^t^)t^ y7 b>>x7^^©^^3-K • 7^-/1' 

Krt©S>5K's' ^i5^^/^e)J^•CR0S24rt^i»*$i^e7 

!t^j;£-t5, v^^o7•D-fe•y■»^30(Ci^)^T''it>H5y7 
^'J'x7©#^«-§-l-J:9-fe-;' h^fcliyt-;/ . 
fe2>7y 5'7'7a s'7'©r;^b»iv iiJSJCJ&CTv^^' ^ 
n7't3-fe:y1^«SR0S24rtai©SUi*5r5t©77-^-i.C'x7 <- 

20 5. AW^J n y h n - 742«:. iSiallg44*^ t>±i|/<7. 
26Sr:fhU-C£iait^llO|C»t-5T-^m&^fi)c-r2> 
Alll;'3Slfi©Sl5^T'fe5, I/03Vho-742rt;, 
-^'feill*-tfc?)i-e*i:*'5«!»fciDiL-CSiaSii© 

efcjr® 1 m<omm&^^'^\^um^n^t^ 2 mcjsv^ 

TJi. »ffiJ(^36ligiJ©ni?y^*iJ:OqBl!S?r^tfi^ 
© B W©fc » left:: © B y ttB 2 12 fcS^ n 
5t©ltlS^$ixTV^5. 1120(4*^. rtSl5^<;^38 
Di;y^'.22t...S^.tii>#ffiiati^il.(R0 
30.. S) 24^r^UTV^5. . 

m2lat*3^^•Ctt^ i^^Dy^©*^!!^^^^-:^^^-^®:^ ^ 
(4, 7'n.yi?|;:J:»)«*3$ttSVi?<S^lct**ieiW« V 
©fcfs/ hl!c^«i?-t. 

R0S24tt. 7r~i^!>x7©^'f iJ'n^'^SrftJt-fSr 

i:A5-e§Sl?ttSLI?ffl/'^y- (ROS) . tfel47i^^5^ 
A . 7^"^^ • (RAM) *fcf4flfe©ii'^/i3^ffi 

©i2tii^^-T?tJ:v\ ROS24H:, ^m.%^wm.<om 

f^.?r^i!±.5.fcii>..v--#fcCPU20© y 7 h i?3:7 A^.<S:JI 

40 ^Jk^:^7 ' v^^' B^<^ (BP*>. Unv- V) Srfitir 
tS. •^'<^B7'B•feVi^©«8^ft■!^-('^J'/^fi^c» UU'y 
- Ki5R0S24j!i^ 6)«tffi § tv5, 
R0S24t4. i©§?HlU^ffllBlSSffi24;4^e)I&ttl$*v5-7 
^p^^!7-K4rSfi'5R0Sr-^' • Ui^;<^'65{::*f 

7 KV';=^li5^^tt^ •7>^^B7'B■fe5'f■30(;lJ;•3ll^T$i^ 
5 5J:©-!''f B1^^ t Jfe SKffl UiSffliaiiiSll24A» 
h^m^ii'^^<r>Wi'^<r>7 V'\^7i:m\ir^. ■^^^^a 
50 ^<^©lt^ai^tt, l^iE©-^^ ^ B^^©||ff©^-7xf 
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12 mzmm) \cm^h^'f'>i)'&ii>bixmo\:f-y 

tit. fi9Ji^^a*u^slJfilfi«^!l*^v^•ctt•7^i!'ol^^^ 

m2Erof!!l<0Sglco^^■rEJtt■5. V:n>- 
?'i:'22;4»P>©S)6<]«filWita<O10lfy .fro<%mcDD;t 

yV 5/^70 yyfi7r-A>>xTlc:J;9-fy^ bnlllt? 

fes. ALu^tr?' ^l6*»t>©«^Ji»)*fc«^f^ffiEi^ 
:i5*)oft.3^»^^5*^ *fcttALU©trs'h20*»b<O«fSI*) 

li-C'8-77-Ae'xT • ^^wSlca- K$ti5lO® 

{c#^E-r5. c^e)ioi@o-^7y >>':^7ay:/'b*fc 

7 7 -i^ 3:7 1;: i o T h WIST?*) 

F l'i?:^^'51tt, rtg6^<:^38*^t>D- KSixSlSfy h 

7-A!?3:T{C<): ijr^ h^tl-CfcS. F vi;;^^'5io 
ri. rtgl5/'5;^38/!>^ t a - w t *st:'# 5 5 1* y I- • 

*^'y;5'T'fc?>o F*">y^'52ttlSii*fcttigii$-t-2) 

iids-e#6, F;*!>y^'52(04oroT^^[;wt^'y Hi* 
fc. lairs' h©-7';3^^S:77-i>.!:?xToffi9ffliT"ertlfP 

7s/f-$tl5c y7 h!?xTS')ii^7'!J;t->' S54li. r 
(ROS) 24<Dmftfiiif^lJ:!e:.S/J:Di^s'^'Sr«t1- 
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StcSttS 2 a 0 ©^HScT K u;^ 1: 2) 1 7)5-C't 

e><;>64i@©7^;^ b^#ri. 77-i^!?3i7(D^i^T-C'r 
7^ h^(Sni?.3^^'56W7 KW;^ • ■7/l/f-yi/'i!'lH 60 

\) y-fyvy-fZ^, FWi>;^^51*5it;F;&l?>^'52lc: 

10 ^'iHi^v'yvi'hm. i5i@©£*rAh^(^T 
fos. m<r>Kljti. y-^ y . 7!J s'7'7o.>y5oo*=i 

V'i>;^^'58ri, /N-K^'^Ttlii^^-Sr^CSlOflS©^^ 

Tfilji;^(t:^y;^.->' h59tt. c:tif>©ioi@©"J^'S^#Jc 
20 ffijfelittSrf+UT, Ctie>10fiOBr^/f*fr©rt<Olo 

7 Kw:^ • v/W'f r/ix^f-i 60©tB;'3H:. R0S7 
;^ • Vi?/^?63lca-KtlTR0S24A^b©i)c(O-7^^'CJ 

30 ^-Cfei. t)t4'»T'l'©^^-Kl>3c7fll)ii^i^*V>ii 

/N-K>>3i7tlii^tt^CJiV\ 
(!g8SllCJ3tt5trs'h34#!i) 

7K^^••^/^f■7'^'^'1^2 62t4, -^/v^t'w^'IM 

tx /^- Kl>3i7l"|ji^^y h59;6^b©4 tf 5/ h^r 
8o©JfefTl-50 ITS' hi:la^*5CittJ:9}^^§iv 

40 1-5fc»«||B$iX5. TKU>^ ••7yl^7'U;?t2 62 
nmt. WSTYV7. ' (RAR) 63{C*fbTD 

- ^'$^512^?/ l>©ii>:7 Kw;^Tfo5o RAR63©ia;'3 
f4. R0S24;!)»?)Stlil^Ftl5-<§]!>:O-^'l' n^^(D7 K 
W/^S:fflf;1-SfcJ<>«c«ffl$it5o RAR63»m;'3JiSfcR 
0S7 Ku^®ffivs;;^^'66lcjsl~r5A^i: fc'iSo 
R0S7 Kv;^®SVv^;^^66l4. IJc-^^ ^J' D^^7 KV 
/^i54^$ixTR0S7 Y^y- • Wi?J^^'63lc^tLTfe2l 

^ixoofcsraROSx.--^ • \^'^y^9m\z^^^i\,i,% 



(8) • 

IS 

Ii^afil64»4. R0S7 K^^®S^v'^^66^C<%W$^^ 

.ii«i(c}3v>-cttifc«t) mmm~. push 

-r/W^yw-^ta 624::rt-UTINC*5j;OTNCK-=?'f^'n 

fcfeicfcffiffl cmNcv-r Dji^ii 1 mm 

;xiiJjJ:oR0S7K^;^ili:*5'<twi:, *3J:0«W 

^ D#^l^cDfi»j^ffl(D7 KW;^ • 7^ Wl' K • 1^5/ 20 
54X12lf5' hW^Ait^fettlt (LIFO) 7V--efc?>. - 

llt>7 Kw;^ • y^TOtt^ U 7fflra«f leiiSooi© 

■v^-j^ntt^OWOOl (16ji^) \C±9h^iM>o PUSH 
y~;!^tU-CJ|i5>«lfll64<DUl;^«rfflv>5. /^-K!>3:7 30 

t u-cjg5S;6*)/j;Ji>:7 Yv7.X'h^7 KVv; • 

R0S7 KV;^*fB2lt5. mWfitt, m*)7 Kv;^ • 
iife-©til:^tis 7Kw;^--7;wf-:/'v^f-i eolcjffL 
\><DtH-fX'i} 5. 1 01^7 K v;^ • i^;^ ^ y 70tC*t L 5i 
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©7 K u-;^ 3!iU o(7) fc»taaj»T:^tT»f 
^Ui?p<.^7UCff<. lo©7 KU-^^AWbl^* 

f)7 Kw:^ •^''t'^^^'w^'-tH 60»r^x.?)H, M97 
Kux . ;«>^y^'70ict&i&^^^ixfc#7 Ki'^^liiow/N 

yr^tfef^wlffl, gafc''<c2>l£S[i5oi/v>x^74fi7 Kv^;^ 

001 Hmm "Cn-KStV^o 

ttc^f y ^E-<D*- KJijJtt 57 ^ ■fe;^tt-^{:: 1 ft-f 

•OT y =*f-<73*±la5<D;f- K**n^-f 5 C i J; 

$tv5ftt-^Jt>««)fcfo5*-K (leiS&tOOl) iif 

5/=i|rOJ£lfi5lw^it L^CftlX. fetus. 

rcDi^f^v M97 Kvx • ;^^'5'i5'70tt. Ilft^ro-v 

^^u^u iTyj^/itf.y'ji'-'^yiiCii^LX^-^irifmo 
S7 Ku/^ESw-e^^^^eeA^b-^tbJT/SH^^SiifcS 

«E7 Ku;^«:t&«At5, Ht^, 4i:fc^#^0^--K'J'3: 
7S4ii;9-l^ J: 9 *S $ tt5R0S24rt(D^*^*fc^9f 
MtT7r-A^>3i70^tf?r®l^i-5^>- K!>x7©l 

KW7.--7;u^7'W^'-!M 60lcJ;«)^J$Sti.5BiW 
/jti)c7 K u;^ S:te*ftt5. 1 ?) 7 K u;^ • f ^70ic 

^95V^ttA-K'?3lTfl]ii^A54l:5^^tl?J07 

$p t ^ 411 4 fia-g-t 5 c i ic i 9 5 J: < * * J; 5 . 
S5 30W:> St U^I?J£l8^ro-r^^ 0^0-6: -7^30© 
7 r - A 1? x7 ©-y^.^ 0 y - K i7 -^Hi^^ 

h O~47) *>?j'feoTV^5. f y hOBSl2ttR0S7K 

v;^ . y^-jurt bX^^^ti. M3:^Si7ttv 

iv. \fy M87bM22fmu®iS®iSia^il*3J:tR:<Od? 

- \'izm'^K-nmm<r>itib^m^iis ^y ^23755 

2^\i^<:^umt UTffiffl^tl. 1^:^ h26?!iM30«W-:^;^ 
^O^W-y-i-i^V'tLXt^mm. tf 3' h3l75^33li 
> * U -taSlfi©it?JI9ffl t L.Tffiffl $ \ryV 3414 
yN-K^7x7mi!f»^4S:^Jt1-5yi:«>«6ffl$tv. If 

I 5. • 
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!Rf»*»p7-r->'l'K {M)DTf y h357!»S47) it. "^^ 
^-yv-Kfiv «30lc*$n5J;9tc4o<DiJ-y7^- 

(OP^&li:fcV^TR0Sr-^' • V'y7.^m^n\^Xn-Y 
$^5. wiVt)48<Dlfy htt. <t-f-RDDT0075£RDDT47i: 

R0S7 KWx^ • y ^-t\^Y\m^y V (RDDTOOTSSRDDTI 
2) Sr-g^i/L-^'r ^ci7*ci^^7A • -V—J^i^^twtSJtSiJc 

T^lCf;$H2)Jn<R0S7KW':^ • 7 -/V' KOSID 
^ L 

0 1 2 3 4 mi^n^ 

1 X X X. X miX, 
0 1 X X X 

0 0 1 X X 
0 0 0 1 X S»l::J;?>Ji^ 
0 0 0 0 1 ffi»K:J:fe»itOiifi^ 

0 0 0 0 0 M!j(pa>v^ i'Bfg^) 

•r-f 9 laJi^PUSHti, ^ 1 U ;^ h snfcSlOio 5 

M!JTKU:!^*rMt)TKU'X • 7.;? s/;?70|c5*UT^^ 

J;5r(0M97KV'^©tSiirtSr§^lc-t-sytfe, -v^^- 

K I'XSS Wi^;:^ :J'66(Ort^5rjS f? 7 K V?. • ^ y 
70(^t±SPJ-^?'i'*-t-5. ^-LTM^ (POP) 

7 KWXW^jStCj^-f^ 1 OCOWli, K-? 3:7*1 

)i;^<o^tii?fc5, /N- K'J'3i7Silji;y-d5W*&$n5 
t , ]5c<OR0S7 K U';^*^ 1 o<D/^- K^'3:7 • '<^' 
t tX-^X.e>*lv saw 7 7 -i^^' 3:7 • 17-KOROS 
7.KV;^ • 7-<-/l'KlCj;»)5l4Sn5R0S7 Kux 



(9) #^^6-660 5 1 

18 

JlK S>)-7;i'f^7'u^'1^6l©ai^t UT8J?$ii-CSI») 
7 Kv;^ • :!^^s'J^70fc*tLrrs'v'3-$iT'57KV';^ 
••r^l'f-T'l'ii'f-l 60(7?ttJ;'3lCj;i9M«)7K^/^-;^ 

Vt/t MiiUT t's/ hRDm'4275SRDDT44{Cij|-t51#ft>fc 
ili37^-;i'KCIiJ;i?a«S*t5*o#) 

«:fflJl:i-5fc«)> RlfflTCs' h34iS:2jit liefer ttc 
ioT/>- K»3:7i!|ji^«rSlJtt*»mii'iP)feV>. 

TICifeSroX{srK!P'et>^^-K^>3:^7t)ji^i5 (a^^ 

x7«iia3!*^©5i4*»ipsgFi-6fc»#S"J*ffi«i58i e>ti* 
20 m<r>'mt^wmmb\.x'm^f^. /<y^'ttR0S24 

rt<D1024<@©Eti^ff (16^—^) t tT^H^tvSo 

fRIS tSfef-^riv R0S24©^te)5:4096O«M if - 

fcS. Ctl-tt, R0S7 VV?s . 7^->'l'KrtX% .^ftS 
30 iv5'<#2>:C077--^^^3i7 • ^'f ^o^^»l2f y h 

<Dii:S7 K w;^ t J: »> H 5 ro-e*) 

.....5. . 

RROTlfy h Oi5 2itl*l t^UMit. ROSt-^' • l^i^ 

(7 7-i»^'3^70-7'f ^'n^^) (ORDDTtr-y 
12tt. »:frA1-5/^- K!:'3:7Silii^!i5:t i:*V>w i: 
SriR:^^-^ yy— J^'^; 3^7(0-74 i'^-fo^yj»\cis 

60i:7 Kl>/^ • ■r;Wf^yi^^'f-2 62S:^|- LXR0S7 
40 Ki^^ • ^•:^;^^'63^J:*^tag^i^^>i^S. K'J'a^T 

ys- K i7|?ji;^7' y ^> -7 h 59(D 4 t* y h tiit) \tM t 
X8o(D±ffiO2iil&0rotfs' hSr»Mt6;i.i:tJ:t) 
^$ti5/^- Kf:'3^7Silii*'<^ h;i" 7-KU';^*«7 
Ku?'. •■7/u^7'w^'-9-2 62le:J;?)ffl;^Stu5»:<OR0 
S7 Ki/;^i tXR0S7 Kw-;^ • V'-:;;^^'63icJ*uxo- 

■7'< {> nit^pusH Km\<r>W^y -f -/V' Kc»ci •? 
50 $n5*Dt) rifl6«8tlfef^t*i^<feffli-5:it*5-c# 
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iJc©7K^>^M0S7 KU;^ • U'i^;^^'63K:*fLTn 

^iror;^ h^HSIIf^tts K'?' ^375^8t*3V^TR0S 1( 

5. EP*>r^ hWigmt LT4fiSc$ti5i!k©R0S7 
X) 8ofl!)«0f*r»t^!i^^TV^5J^SROS7 Ku;^ • V'^^^ 

X. j^^cW':cj!>;<^R0S7 KU';^rtotrs'Ki®7, 8, i 
o> ii*3j:'m2tjtUT-f:*T;^*tffiffl$n5R0S7 Kw;^ 20 

• 7-f-;l'K»K'S' h2. 9. .10, lli3im2*i?)<D6 
0<DTiaotrs' (R0S7 KWx^©Ml^i^;^^'66>4»e) 
©) gi5E(OR0S7 h'U^A>b6^(D±M^y KtSrSli^ 

fcili^ t wrists 1 * fctt 0 ) :ii5fl^^©J!>:roR0S7 K 

2/ hO;f!;Sl3-el#!t$n5x;^ h^«Dig«i: LXtfiR 
$*vfcfi)toifl#K'y h*»b*5::i)^*W*»cR0S7 
Kl';^«:, :frAi-5^>- K«?x7Sljii?^*J4t:^ittH« 

ttii, c©7Kv;^»4M97 Ku;^ •;^^'s'^'7o©l± 

7 Kw;^*5w*i.|rR0S7 Kw;^ • Vi^;^^63lci3«t5?>: 

z. t as-ct 5. «i)^<ojiD<. /N- K!;^g^7 Siia»ttv 

^^'Djg^^PUSHiJsiv^Ki^febfi (RDDTtr-y h34?Sr2iS 
i&lJc:l?L<-ky h-r5Ct{::it»)). ^ihSn?i:Jtn« 

' }M\^XM\/^hflitthf£. (R0S7 Kui^lE^-:^^:5'6 
&i}^b(r>) t;^ h^^ift-7^^'D^^(07 Ku;^t?fc5-?: 
<D^©RS7 K v^;^ 1 ti^^ L ft: ho^im >) 7 K • 

iS^iiSaif^tt^ ti's' h 5 8 {c:i3lt5R0S7 K u:^ 
• y^-juh'o-^t U-Clt;£§ti2)i50T;^> • 
-7"©ifemS:fflV^516at)0^^l(S-efc5. 
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1^tii<Df^(r>^<>'^. (lO24©«g0f) rto^tdlSJt^it 
foSi^v^V"^ (lO24©»0f) rtJC*>516(Ot^tt^:(OB# 

R0S7 KU';^lS^J^^^66fci07 Ki/;^ltj£S*T' 

6. J^SC6<l/ijJc©R0S7 KL';^ttS,«EWR0S7 K^;^*^?) 

yv'7,izistji>\fyhoisxrfitLxm\ titm 

7 h'\^^ ' y'(-f^h'i)^bifyhZ. 4, 9s 10, lliB 
J;t/i2Sr©t) c:i^P>Sr^^^mJK^5;tt^Ci^:©R0S7 Ku- 
y<,\zmi>yfyh2, 3, 8, 9, lO*5j;mitL-Cffl 
V>5rtirj;o-C4j5!c$ii.S. HI-, J^AW'^.t^WROS 
7 KV;^irioJt5f ■;/>14:/5S7}i, iS^^av^-y^' 

HiIii<OjO<ROSf'-^' • ^v>;^^65lc{gW$ix5^iE® 
:>'r-i^!>^7-r-<^ o#rt^i7- KWli'y h 0 7jMl2JC 

ti^(Om7 KV;^J4x ^A•t•5>'^- K5'3:7|lia.i^'-ffi 
:^-654D)fcl-tittf^?5R0S7 Ki'XT?*)?), /^-K!>3i 
7iiliii9-i54U.iirt> ::<0frfcfc4dtS3xfcJK*W'^c)5c 
mOS7 K^;^fi:^'9 7 KW;^ • y^'70©S±Si5{^ 
fg*»iX, 4^$tlfc/^- h'^:^Tm^^if ' 7 K 
^;^ism*RAR63tc:i3it5U:<OR0S7 Kuxt UT®#i 

^ tfc i 5 tC, K"?3^7i4ji^f^tti;'y hRDDT345r 2 

v\ hv^^^foti^pmiti^^tmvpttmLxm 

$n.5^<C?j«, i^f^-^-f^o^^S^*^® (R0S7K^ 
;^lK^i^^?66:6>e><0) ,7 Kt'^'C'$>4SfiWR0S7 
" KV';^7'9;=<ittM!)7 Ku;^ • ;^^y^'70©i:±^iPJC 

y ^'570ffl;^U:j: !)ft;g$n5J^S:W'i»:©7 yvmz. 

%\^x^m-^^t\zii.^, 

3SS<O-r^^'n^^(OR0S7 KW;^ • 7^-;»'K (131^ 
•;/ h CO 7 KCOtfy h 0 71?^ 3 ) ^"C.^.^tt 

?.$nt;£ISf-i'5ii^i^¥ D tt, RO 

40 S7 Ku:^lS^i>/^i?'66<Oi,a<?{|lr 1 fc*i-Ji«^>L.T 
ti^<n-<74 ^ niJ-W' ^';i'fJ:S*L-CR0S7 KV^ • 

Km^^o z.(ntrr Yv7.<r>^mzMTLX. ^591^ 

S/ h (RDDTtfj' h47I)Sl2) l±, -t^^ro-^'f 
iJ-yuroPsliOf y hrl3©rtflS''<;=^38tJEtur8 h©!£ 

7 Ku-;^ •.7-<-/»'K{::*5V^XJi:g^ix5^, R0S7 K 

Ji^^.64{cj;9ii5^$ti.s ^:<0^lltt, 7 Kv^ • 
50 /l/f'7'^:J'1M 60*JJ:t)^7Kl';^ ••v/l^7'l'^'t2 
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ST KW-^^t U-CffifflSttSi 9 ICR0S7 Kv:^ • ^i^^ 
r t *5T:# 5. ^-ci^Ii)}t^PUSHtc*5itS$n 

SS<OR0S7 K w:^ 9 7 K w:^ • :^ y 70©aJb 
StT.5*ntJe^^8fef^ (INC) gim^tt. 

m^WiVF (-^-r^Dit^pOP) li. M*)7Kw;^'>^^ 

R0S7 K i/;^ t tTfl^ffl J; 9 1-7 K w-;^ • 
yu'^'-ti 60i:7 Ku-;^ • •^/^f■:^^'^'■^■2 &2i^ 

01 (i5jt«) <DR0S7 KV';^*5, M97 Kw;^ 'T^^y 

ife»t^C5o (W^'Die^POP) HiR0S7KV 

Sfcft. R0S7 ' ^-f-^vKWtry h5;5Sl2»4 

4i:)fci-tti.«, R0S7 Kv;^ • u-:^;^^63ttilt)7 4( 

i b < (ifTJB $ 5 d i * 5 0 S 0 Mif^ 
<DR3IC/N- K'>3i7tlii^^*S4C5^©^^' y^nif^v 

U-7^^pf--Y:?>'wm[*?»-rtV^:M9 7 KU:^ • X^f-;* 
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tJ?/N-K'>x7(0?i|ii;^>-O^SIff<Dfcii>(Dll97 Ki^;^ 
J^;454C2)^©M?)7 Kw:^ • t.^? s'^'70©jKs/y^f^ 
/N- K^>3^7S<Hii^>'W-^:^<'3fc*roM9 7 Ki^:^©^ 

x7i^^i;^^^— tf:i^ • yu-f->'<D^Ti:l^l^»^^^' 

9, M07K^;^-;^^'?'^' 77ttSj^*lS] (tl^Btt^Sb 

7y:^f^«:»:<'^'e:^S''>* * 9*jvt^'^ 
iA5priB"efe5!E>Si4'^iv\ g;j{t:&i6i(or.(;)i3B#(7)Si) 

SiiBi-;&&) tov^Ttt. }^]^T^-*5v^•c«5|glc:B8LT 
5 y i/3.S^f^o3g4J- J; 9 fi^l^ fc 1111-5 y 

!KfSl|(r)©]|^t7^-;WK (RDDT3575S47) |C*5V^-C^?•t{fci 
$tl5-7'r^'oti^PUSHtt. a*LV>|IJillg^{C*3t^5 
-r-<^'P7'o-fe?/t3p^WiK*i55t§5t^Fn<CV>fc*. RO 
S7 • (RDDT/<;^0 7!>S12) [*^T'I¥-^ 

M5S©*D< . K'?3^7Siiai5^{i@^5FtlfcR0S7 K 

»:!e*tl5» K.l>3^7«l!a*f4. ^(Oyr-J^^^ 
7iS&C5R0S7 Kl';^<SrM!3 7 KW'v^ • ;^^'-7;^70(D 
SigPlc^y-^a $-fr5. t^comr Y^^T^Ii^M 9 ■7-1' 
:5'oii^^:ft-tT^«)7Kw;^ • 

^±$tl.5. -i'-r^D}g'^PUSHg*iPat5^1<07' 
I j'i/ailff ^^-^ Y^^7WnbJ*-<r)itmm7 YV 
t MJtl-ei; 2 o:^s">a»f^-Cfc5 ^ ^' s' 

/^-K^^x7Sllii^5^^7-f-/^K (RDDTb'5' h34) 
2it^l-ei!)5^s /N-K!>3:7fi|jii^l4^ihSiX, # 

»i3j;t)«^-^fl*iKjS-t-5*n#) jJsllJh^tiS (S 
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t1tti^'t*}--y<Vr^ •:ii7-©iDt:) fiRDDT 
try h34<D$IJ«lTJ-«<C<^ ttt0 2oO^-<^nlJ-^ 

RDDTCy h3435S23ilSO-C*>5 

nr7A-yp-^ycfc»), fcS^H6«:llte1-SJ;9« 
5 1 0? t if 2 © V'<;v©f-:^/'i^^ V t Lt"i04-e* S 

ttS^#R0S24<Offi:^KJ:!?^^$jx5,. 

L, />-K!?3:7iflii;^^S:^±1-^);iC»7r-A'>^7 
::<0-v-< D#^:J5-r^ ^ dt'o /7 A<^fl!!>CllfT*l- 



2) !^^5p6^6 605 1 

24 

R0S7 K^;^ • y^-i^Yti.. :»«Stftf^AS|liS$itSc 
t Sr^^t 5, c <Dm\fiun y^-i^m. ros7 k . 

WXll^i>;^^'66lC:felt5mS<^>R0S7 K^^^i^Jl^^ 

10 141%^ (p+i) mm-r^7Y\^:^tfii'o. ^.m^m 

l9■r;^^7•^:?f•6lilr^^U-C^•i^:^^'7l•T?fc5M•)7 K 

r©B$^|::M^TI4, ^•v>x^'7l^i7 Ku;^ 
(p+1) iftWtsrtlw*:^. R0S24<D7KU';^P 

*Jtt5^^- Kl?Ji7|i|>ii^^©^^?r^itt5.t 5-fe5' h 

iii>o w©j;5t-tT:. #^p{c*5v>-c4i:5'b<^i:R 

C;i^f y^/tt, ^l(DU-<>'l'©f-7'-'l/~f-yi02;PfE2 
*:tttil*#^feiJ5Ros24©7 K w;^ s icisv ^xm 

iih<^R3JJ^$ttSI$. R0S7Kl';^lSU-:^>^ 
^'66»ciott5S^WR0S7 K^>^3i*><i^^86«64»cJ;|} 1 
^^^tti^$^^x jg97 Ku-;^ • ;:^^'s/^70K:^tU-r^ 
$|vTft±IP<DVv';^^7il;:{S:it§ti. \y'J':^^no>^ 

•=?^'^a7't3^9i>.©||ffl^:*5(tSw©^^ic43 
v^Ttt. v'j%i>iviirv\^y^ (R + i) I'v' 

(R+T) H:^ 2©^^;^©i^-:/>'^-^y*5^:©TOf i: 

hi). *fc7 K!>:^'"(P+1) tt^lco^-^^^©■t>-:/^^ 
~f-vii'^^<r>%l k PJBtlcSS-^t i^-^^(*5<^7 K 
u:^-efc2.. «grRJ-iajt2..v^'^c#^©R0S7 Kw 

^40to^$ix2)J:9lc, ^lO/^-K5'xT8^Ji;^tt 
(RDDTtr7h34) & 2ii©: 1 i^K ''.C^ J: P 
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<^ R Jil^ < ■ 7 r - A X 7 (Oa^O 7 n - IclfiJ $ -ti: 5 
T t ^1^1- s tl0f S '^©^IStt^T «)^:^o j; ^ s 

-«:/N-K^'x7iDx7-|i)ii^i:liiSt6li0rti»U ■ 
T^i^P^^ScOHiT^x R0S24!!l»^®l±l$tl5'<t8:' 
7 7-A^>x7<75^fTS:irB^v{c:jo 

^■^5/^-K5'x7Sii^©5l4*^*^ti^li^ ^M<ot^ 
<DTVV7(}!i. (S + l) -Cfei. C(07K^:^l4s ROS 
7*-^ . i;i;;^^r65t*5(t2>R0S7 Kl':^ • 7^-)i^V 

^ n^"^ S.©R0S7 K l^;^ • 7 ^ -Ji' V'^iC^ffi^il 
TV^S/ibfi. R0S7 KU'7.®Sl'i?;^^'66«)rt^iSSlS 

^mm^Kx <o 1 fc(tii^j-**t5:itf^<c!) . 12 If 5/ b 
(omtst^-^^i^ffi^^fi 6olr:^^LT#a^ti^5^^5c 

1 60oiti;'3»±7 Kw;^ (S+l) t^s. 

K5'x7mi^*5't'ii$*x-CV^5fc*, 7 Kv;^ • •^-'i' 

i?>^^71(c:StLT7's'v'=t$H. 7Kv;^ (P+1) « 
^v^;^^'72*»bvi?:^^73»cjsftx:/'>'v':»$tv. 7 K 

(R+1) |4U'i;y^^71*»€>Wi?;^^'72|!:^LT:/ 

eaiiyy^^y ^59©ttl;^<S^:rt•L•T:0a{li§i^. 

- K^>x7S«iii!fi:Mji1"5T KW;^355R0S7 KW:^ • 

\^'j7.t>^\^>.^ii\>. •tixli:<to-CR0S7 Ki^;^ • w 

L> v^.^'O^^M0S24!!»»bI6til^5*v5o "^'f^D^ 
•r^ ^ D#^V75MX^r-&tP^ 1 ©O- K'>x7m^ 
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©jg]E/j:^ff'>--'^:/^«rfii#t5fc«)S*)7 Kw^ • 
5/^70<O-®ys' v'^.l^f^A^^^gt $ii?>^liAS4 

^^1^6K^*fi-S7K^;^ (R+i) 

^^•!^61^:frtT7 KV> • ■^/l/5^yu>>'f 1 eoici 
*)llj;']§ti6J3!:ro7KW';^s»4R:fr*M*)TKi';^-;^ • 

^-e^^t/vs- Ki>x7roxy-fiia.^-efcofc^-g', 

a^^V\C^m-i>:it\Cfiy) , ll(0/^-K^'x7 
x7 • f— fc';^106}4, K5'x7 • x^-fiJji^i: 

tiiW ^±Bl|g-C?iV^rtvP>(75/N-K'^x7-x9- 

30 D— tr>^ •/I'-^yioejcsst, #-^v*5j:t)5w. is 
^^3i.^\f7s ' ;y^'fy(r>fk%(r> (pop) •7><^oi9)<^ 

©BP*>g^j^<0/N- K !^x7m^05S4i^« 1 K 

^?x7#l^i;^o^aa^i:*^t■5S^Ji*^r,^T^:));i:v^;l i 

x7Siliii^5rff ''.f 5 w i < mi^<ov^ ^' n^^ic i 15 
^7-r5::i:*ST?§5ctSr<*E-t-5, c:titt*fc> 1 

*>lc 4 ofi^BfJg U*»*v ^fcfcs ;^ ^' 5' ^' 3 w u^/Ki 

. * fcS 4 O W"<;H4/^- K !>x7ii)iii?^i5 1 pgg 
^±{j:;tt;i^ h $*v5^tH4*U::/>- Ki>x7Siliii5»-0 

50 VLi^M^v'yyiri^t^WiZ.^^- K!?x7Kii*0^;^7' 
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OST K w;^ • 7 ^ K(c?? ^{k § H^tM (pop) Si 2 

lft^(0*B<T Kw^ • vi^T^^nv:. (s + i) ^ v-i^;:^ 
^72fc (R+1) , vi^:^^73|:: (P+1) , w^y^f 

JtiPW-^^'^'aJH^IlS'PT' KU';^ • ;^^'y^70*U 
Tloo4IB/f*:»t#y5^S*S. •^'l'^n^<^X©POP 
^1* i!' ntg^fi, 9 T K i^:^ ?/ ^'700 ue^;^ ^ 
nt^h7\'V7s (s + 1) SrJl^s'T*^*, SfcU'v?;^i? 

^73iio-K$-e-,jlooi (leiSlic) i:ui?:^i'mz.o 
- KS-lirS, T Kw;^ (S+i) (±7 Kw;^ • 
U^'f-l 60*JitJfT KW^ • 62tr 
:^)-tTR0S7 KV:^ • ui^:^^63\za-y'^ti. ^rf 

tl,5R0S24!i^bro'^'<^'P^^ (S+1) Sr»llli-fc«) 

i'ni^^ (S+1) (D^ffiPlltfwffMtSb. 
^TCS5*X'(i. ^^St^-C^D^^^ (S+1) /i» 

nK7V\^7. (R+1) Sr, V^^7.9mc7 VUT. (P 
+ 1) *fcUi?x^'73i3J:t)5Ui?;!^^'74t7KW:^ 

001 imm i:m-i-i>o 

;^^'3';5'70Og±S|JA^fe7KW';^ (R+1) ^d?-;/^- 
5 r i ic J; D v ^ o y p A©^fT5r-7'f o 
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(R+1) I^M1--t«-'*£59IJi^P0P«r«Wt2)-7'(' ■• 

C2>i. 11)7 KV^ • ^^S'^70<^^S'7'^^^^4''^- 
^70H:W if Pi%4TO||ff'i'5j^yyftf^*5<tt/y > 

yyuy^ (R+1) Sr. w i^;^? 72*57 KV':^ (P + 
1) Sr. ^fcus^;^^73*5J:t;«W'-^;^^'74i^7Ku;^oo 
1 (I6ii») i:^tti3:oK^'W.^ii^£^'i^Bim 

7 K W ^ • v/l'^:/ U f - 2 62Sr^ LTI10S7 K w;^ 

• Vv?7.^63tP-K$tl5J:9t-tP2®^^-K!>3:7 

Sr&ja-rSo v^^PT'p^'yAwlimi. ^^Yiii. 
t)«ifil^ZA»b3fc5»2(0/>-Kt^x7iHi*t-t-;^ • 

f-yi08ti3Jt5^ 1 (^'^'^fcS^'f ^ c^^Y- 

iifliT{i!i<D-7^^Pli^iSr»tU tfcv^^'Diiij^z 

^I'^P^^ZO^tT'P. ROSf'-^' • U'i;;^^65H:R0S 

roSL (POP) T^^nm'^ii. M*)7KV/^« 
7.i'-^^70«rLTloro^ff*?(t3J^y^llf#S-&. ^tt 
\zi;,^\yi^7^9n<D7 Y\^7. (R+1) 1:7 Ki^:^ • 
;i'^:/v^-»H 60S3J;tJ!7 Ku;^ • ■r)\>i-f\^i/-f2 
62S::f^•t■rR^)•7y^'9^•/^^i^6llCD-K^■e•5. S 

74W[*5^Ftt^i^>^^'72Wrt^SrSftts *fc7 K 1^:^00 

z «? JJi, S ») 7 K v;^ • ;^ ^^1/ ^ 70fi u ^' 
7iti3(.>-r.7 Kw:^ (P+ 1) Sr; 4fci'e?;^^'72v 7 
3. •74|c:*5V>T7 Kw;^00l (leiiSS:) Sr^^-fsrtfc 

W ^ P#<fr Z {:::fcft5^'f PJt^POPKiSS "5 T 

Ku;^«;^^'s'^70O!!!«y':^ftf^tt> •7^^'p:/o^'9 

^^o^^ (R+1) (DllfTt^fCi^fT^-fr^^ltiw* 
5. ®l©U'</l/©-«>-y/P-^^'102f4, Birow'^yw 

50 ?i^^t^-7^i^ D^^uj::S5*T-fi^©-7'f ^ p 
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y^^fCT K^;^ (P+1) SrT KVX • ^/i/^'yu' 

tt. R0S24tl3tt (P + 1 ) l-foi-^'^ ^ ^'■^^ 

tt, •v^'^D^<^ (P+l) <0Ra57'KVX-7-f-/W 

i,±;v-i-ymici6n^^^ ^ o^-^ (p + i) 

5 ■!^:^^^~ ^ ^ t-*|-r 5 i MiS t * © W e 
vf o a- K{k$ixfc-7-r ^ olf '^PUSHtt. Ki>x 

pasH 1 (0 V'<>'K01J-/;^-f•>'^-^^ L-C^^HS tfcB#4 

^4ia©<P0iJlc:ioV>Tf4. M57 Ki^;^ • P^^iyi'iQO 
7j?y7*^m±3lHl4C. •5:Wft?I]ttmiW^^-Kl>3:7 

T i 0 ^ 2 o ^'</K7)1^:^;^-f■>'(7^ii* <? IctfJici^ti' 
S^Ks'^fiimis m 2 ©/N- K>>x7f(ii^^1^-»^;^ • 

Til, ^ii<n^%<r>x^-n<r)hh\><n\z.'^^^Mz.i\<%ft 

^SElCfcV^Ttt, m'OTYVT. ■' 7.9Vi>l^^. Texa 
s InstrumentsttJ-i 9 ®{i§§ix##»fc«)*i»-§lffl 
■f Sl^ttW fThe TTL Data Book • for ■ Design Eng 
ineersj ®2)iR (1976^) tc:|Eii$nfc^''< :^SN74LS19 

• >^^'yi'70t::i3tt54o©l2fcr5' h • 7 K^;^©^ 
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ti$tLfc4o(Oi2K'y b ♦ 7 YV7^(n^-^>^\iv h«r^ 
^■f5>i/7 h • ^•^^^70Li:<D**5|l^{cS^c^*v, u- 
- i?^^70B75570Jtt(Bill&^tOfc*5^S*l'\ Vi?:^^7l 
' 7iS74<D# 1 hi^-^^ h • V'J'7s91^kTr^l^\X!^^ 

Vv';^^'7175g74*5^$iT/tV^'5ri:lCJiC4. 12©4li' 

^5|2li, -r^^'o7'^•fey1^30^:«^^1-5a*«>^fi 

*ffllBltl^®24^^L-rv^5o loC»||#tl'^/KC*5 
V^-Ctt, ^tllt#ffllElg|IS24ttR0S7 Kv;^ • 
. ^'63(7>rt^{cJ;*)7Kw;^lt5t$*v5. r©fc«); ^<r> 

i±, ^2O^"</^<D■t^■7'-'^—^^'l04'^<^^l'^^^T*^ 

^4 0<OT>f^'i3^^RSr^-t-. t®:<^>-^'< ^' o^<n- 
It. •r^^Digr^rt©/N-K!>3:7mJ^ m^^vV) 
o 2 life 1 '^ro-fe h l-i 'P K J^7l«Ji^^5:SJt 

-^tt, R0S7 Kl^;^ • 7^->^ KrtlC^-f ^ DJI^POPIr 

4|2lO^<^P0P(Oifix*»-e*>t)#S^-< i' o^^Tfc 

5, ^ Bifei^poptt. . y * 

y f-301»-7'S^:^TA«:Wt5»com'^S:ttr^'f ^ o 

^^•7-Ko7'i'-;V'K«, f iia*5iT;^2iaic*$ 

40 *i,fc«ltg3g^-ice2l$nffi^$tv6. ^SUSH^lis 

i5 1 (7? U^yKD-t>-y/W-5^>'102iST^ Djt<^PUSHjo 
iVlHih (INH) i:*»cS'>-«05^(iS-^'<^B#'^S:^ltl 

1-'5-il^<t9l^2© V'<.)V<r>'^-f )V-f-ym^n^ 

i?DiJ|j^}±. ^tiltllfflE1gSlll24*^fe!l5iHi$*i-CR6s 
60 t^^'/Hc*3V>-c. i^s'Kte^i::2jSStiSrWt5R0 
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-7^ ^ n Jt<^JU!HP(i> R0S7 K w;^ • ^-f -/w K 
©1^5/ h<2:gO-4»P>2ii^iS:S©U*«>Ill:^(i33V>.-C 
2iSi:0S:4i:5'<'>'^<-^5'87|CioTS[-§-$tt, 
1^^yry^^<m\<Dm:h'Sfm (f) A:'3^S!l^:^]^^i^5 

li. 7 Kf/^ •■7>'V'^7'l>^tl 60$:«lfiS;-r5i« 1 o 

mifimt-tZ J; 5 * 3 )K!i©W;>jSrlrl-5 ^'W -^(Oy^:^ 

' y'7-^y<X'hi)o 7 i-'u^^ • v/w-r:/t'^'f- 1 60 
fi. ^5|21tc:jr$ti2>K7'l'''^60AioJ:tmB£i±©'b» 

7 Ku;^ • •7/^f•:?'^'^'i^2 62(DAAt}Mic^t>iM> 
7 KWy^ • 1 60©W*tt, 7 Kv:^ • 

K<Dtf 7 M 7iSl2lcSl*:>ti5^'l' ^' ci^^S0?7 K V 
;^i:/i5i 5(-2itSl0Wwife5^^:?J (SEL) 
i:LXoXmiR^fli>» 7^V7."^)V'i-fV9^2 62 
©C(DttJ:'3tt. ■(!h<^S;5JSEffiLI?fflE1i^t24-C-7KW 

y<^%^i^hi.o\^m7 Kv;^ • wi?;^^63tc:o- K 

$tv5c .30 
'7 K^;=^ • •=?-'^^7'^'^f•2 62i3iO!]g?)-7;pf-7'w 
^'f-eiiDiiSi (SEL) A;']l^mt)5mA:^ft-^U)RSAR 

+ v/U-'5^y^W:J'f-62iBj;tJ«61(^A:^A*3j;t/B«)W . 

*S«?'t5fc«>«ffiSix5. /^«-K^'3^7Sl|iii^:/y4 

h . xya-/59©Si!)!t^!iO!li;'3 (P) fcim^^ns 
ft^U)RSAR+{l. 't,Uxy=i-:Ji'59©tb:^Ql75SQ8Wl 
o^5 2jiic0(DW-fc5*?>«> 2jiftOO«ftliH*> 
5, t> LA*I075SllO<Drt CO 10*5 2 Jf:0 ©syt^t 
fcOv tfciLxya-ysgofi&ffl^lgA;^} (en) {c?* 

UT4x.f)tvSA;'3^|git^ISHIP+;SS2aicO(^<^fil 40 

1^ . 3iy=i— y59tt. Texas InstrumentsttfC J: 9 
Wk^^Wi fThe TTL Data Book for Design 
Engineersj ^2lig(iia^$nfc20(D;&^'>-- Kg? 
U S *l,fcSN74148 8 3 ® jfeli&ai V:i~^1i^ 

• =^7<r>^ y.7^^1lClb%>-C2iilS0i:'fc5{t#T-^r>5^t 

^LEARX-^rS&5J:5J-g^S*i'Tv^5. ii!i©A;^ft so 
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^1175511011. K!?3:7Si|ii*S**fcH:^N- K 

riv?)A^fttIl75SI100rt(7?10iJ3 2iiScO.O 
#tEtfc5lBpH^t; 3iy3-y59tt2ii«F-i-fl:$nfc 

ffio/N-K'>x7fij)i;t>-'bL<tt/^-K!?x7 • X7-- 

ROSf*-^ • VS^;i^^65lJ:^$itSI|l<0-7-Y^ai^'^ 
(i/N- Y^:^7mhh-%±.y ^ Ktc 21^ 1 lr«W 
■fSfc*, {t^RDDT34+:45 2ii^l t;feoXy«<Di^-b8 
4^|fI5^)-6*Uc-BItgi)t<itcteo ■(t^CLEARX-tt, ^' U 7 
^^|gT•ttJ5:v^fc^?)rj^'b*fc2ii®:l ^^-K^' 

jcT • AND-/- h84(^|g 

3 0A;/3, {I^ST0PIT+'b*fc2il^l t/iO, «6oT 
ANOy- h84ro|il:^-e*)5^-f-DIS.HIP-»:il2ii^ 1 i: <C 
oTxy 3-^^59©tti;'3%^ffl^tg<^{tiK:t5 i J: 

^l<D-r^^T3#<^Ov^'^D}t^PUSHtt. NAND^^-h 
83*5i««'f i'^'«'^;J'85fc*»CN0Ry-h80, 81, 821;: J: 
oT«-§-§tl'5. i)*t^PUSHtt. 2IilS000<DA1^y7 
^-y^Ki:^ 2iii«0X0WBf-:/7-f--'WK (fiU X 
Ifyhtt fcan' t carej *#) 2ji«100«Cf- 

NOR^- h82«C^*t-Ctfs' h357IrS37SrA:^tS -i:{C 

2 lie 1 i: 5. B f-77 ^ -/I' KfiNOR'/- b 8UC 
St tX If h39*5 J;mi?:A:^i-5 r i ic j; 0 at $ 

^(^W;^ri|iim^PUSH*5}§^$ti5i2iiicii:^c 
5. Cf-7'7 ^f-yP-Kfi. -fi^^^-^'SSfci?) ify h42 
SrSetd^oNORy- hSOlr^f 2>A;'3t Lttf^/ h4 
3, 44i*('^:<OUl;^?:fflV;T«#Stt5. NOR'^'-hSO 
<r>^-h\i.. «> LilJg^PUSHiS*g'3tStt5t 2iiS:i iife 

5. 'b ti!lli<&PUSHiS#^$iJ»7 -/W KClfcV ^-C}§^ 
■$^^^)^Cf)f^. NAM)'>'-b83fC*r-r5 3oOA;'3fi2ii 
» 1 i •) , ^(?)ffl;'3-Cfc6{ttPUSH0P-S: 2 ilt 0 »c 
1-5. 

•PUSHff f JCj^tT, PUSHOP-^JNAND-y- b.90|c:Jtt2) 1 

■ ooA*J^*3V^T it^o -cfc 9, :iHK«i-5fficoA 

;^T-fc5f|-tLDRSAR+ 2 iifc 1 "C/n:^ Y*P^7WiA- 
' -g-, NANDy-h90«)ai;'3'efc5(S-§-PUSHNT+t±2jtlSl 
rtT^-tft^tiT,; M57 Kv:^ • :3^^5'^'70lc:Bi-t5 

SHNT+li/^- Ke'3:TfiJji;^*5.^>tgf^^||-CvN- K'>x7 
RISHNT+ JtNANDy- Y9l<0 1 OT?*)?). IttNOy- h9l|w 

mr^^<0XtHi. 0Ry-h86wai;^rT-*)5tt-tP0P0P 
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p+-c*>. 

TA;^$tv5. t>Ltf->>075S4AS2ii»0-CfeiL 
{i, OR'^'- h86(^Ul;b liJJ^ y * 5 c: t «rlf 

0/45 2iii:lS:ttffc*> 0Ry-h86©ttl;^li2ii«Cl 
t*oT'f'y^<-^'88WtB:'3?£:2jilfcOic$-&5. 
NANoy- V9i(0 1 o©A:/3 t*jv>x 2iiSro -^fcSft-l^ 

P0P(M>+t4s -€-OW/lT-foS(tWSP0P-Sr2iSi:Uw 10 
2)i« 1 K«f tv^«-&. * OW^-C-feSm^^PUSNOT 

V ^ mm Lx'ijfit>ieii> r t 5. m WN 

0+;4W- b940 1 o<DA;^fc*5V"'T.-2iil?Cl -CfeS 
^:©Hl^rofi#PUSJe!+tt2iS®:l tifeoX:'' 
yi^3.||{'^*iM«)T Kw:^ • ^9 s'^' Totem U-CtTJfc*? 

jKiXl/glf^fB^POPOP+ttifcANDy- hQSCSrt-S 1 o 20 

ANDy-b93ICj*t5.il*©A:'3/>i2jS 
^0-Cfe5^^, ^:(Dtti;»3-efc5{t^P0PN0T+f±2)ii: 
0 tJ5i:oT3Ks'7'jtf^;i5S<3T Ku:^ • Ti^y^^'TOtll 

+ tt 2iSS:0 i: •? . t^oTOR-y- bOSlCj^i-SNA;'? 
B:2it«0i:)!i:D. ^©tB:'3X*)5ftf-P0PNEN+2r2it 

..ft^PUSN&N+fi, 1204 h • V'JT. 30 

^'70A;5M70L(D**Ov'7 h • =E— FA:^)SOi:^j^$it 
He^tC. ff-^POPNEN+tt> 1204iry h«pj:*r|6j<D 
. ^7 h • U'v=X!5'70A75S70L<Dv'7 h • KA;'3Sli: 

filgE^itS. h • ^- KA:tisotsu4v ::oA:^so 
fcsiiS2iiS:oi:«?U'>^tts b • wv';^^<o^'d 

(C) lCA;^(C*5»t5^5'D?/^{f^j55 2it^O©tfe 
ffi*»fe2ii&l«^*{ffi{C^^1-5il#f-s ^^"7 h • ^^'y^ 

2 ii?? ^^kS HTV > 5„ m- 2 ii^ 0 T-fo tj SI 2 il^ 

1 o<^t«lxfo5f^, &*©-:/7b (POP) mW'yy\- 

• Ui^T.^ifii' y i' ^fli) bMM^ili^ S0AS2iS* 
l -efc»)SiaS2iSftOXfc51t, .**05/7 b (PUSH) 

5, S0«J;m©p;&*5 2iSIS:iX&4^. #i^7 h • 
Wv?x^'rtO±TCD4 C?/ Ht®©3fc?iJn-if 'f i'^' 

mir^mtfrfititi^o 12(0 4 tf y hwj^;&(6]<Di/7 h 

• W'i?x^!?(D=&*c»y-fey f (R) A;'3tt> vv':^?-*^ 
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*5R0S7 Kv:^ • Wv>;^^'63lc^frD- K$itfc#. 
•>7 h • U'i?;^^70A75S70LO^ny^^ft{Cj:oT:M 
07 Kw^^ • :!^^s'^'70€:^oy^'"t-?)©|cfflv^5)ixy!: 

D s;^ft^PSTR0B+*fcttROS7 KW';!^lSV'v^^^6 
60^n>>.i?||f^OfcftlCfc^&ffl$n5« tSoXv 2jt • 

fcOTJ^f) 2jSIS:i w^^fill-ISi^1-5m#PsrR0B+»cJ:5 
Mi3 7Ki';i^ • ;^i's'^'70JcJH-5M?)7Ku:^Wi!'D 
y9^i¥hmf^\C, R0S7 KW:^ • ^v';^^'63l!:t5V^T 

^fflffiii^(i24{;:S3»t5ft©iiifro7Kw^tt, »:'«>^ 
^^'P^'^o^lf4'*»nc. Ros7K^;^l!ii'i>:^^'6 

6ttii0fSfc5Phr5fllStS:}i;et5ROS9'-^ • 

^0^^R) W7Kl'5^5r^A/XV^2), -^-l' 
^D^^R©||ff4'^WtC, R0S7 Ku^SSi^i^^^e 
6ttm«Ero7Kv;^R*{»W-t-5Ctt::'5:9, 
8M864<Z)til:^«:Mt•^-'^^7•^'^!'f•6l<7)A:/3A^J:fcv^T 
m43n57KW'^ (R+i) i^iS. UA±XWe)i»»*J: 
9 {C. ■i' v4»^jm S ©^S*^«#U)RSAR+tt 2 
itSt 1 1 'ioXM 9 •^-'I'f-:^^^' -t^eiojA:^ A Sr'troQ 

' W'v';^^70A75S70L©/&*-y7 m?iJA:^fl!! (Rl) 
mbiv5{f^STKI007JrSSTKIim2il|jc7KW;^ (R+ 
1) tnt^-'i-i^tkMo ^(DXoiC, fxxy'fm 
PSTR0B+*W^^n#^JUMP SO^ff'f'K^U.S 

7 Yvy^ (R + 1) f4i/7 h • Vv';^^'70A;i2g70L 
<d;&*'^ 1 <fi[lt<??V7 He i 9 S •J 7 K • .^^ y 

S4iii9-Sri^ihtx-7>r ^ pj§'&PUSH^:^tft2>lll»-7 
W^o#^xfc5-7'f^D^^jUMP siriBumss 

=y7~ ^^eSJrS^^^tlfcfg 2 t S 3 (D-T'T n^<^(7)||fi^ I- 

D ^t^PUSHro^g■§■rofc^^)(£ffl $tv5NAND^^- h83(7)til 
;'3li2ii» 1 1 ^£or7"y->agif^*5;i<^v.^ ^ D-^^ 

^2(OT^i5'D^<^tt. fifIi$(Di5le, ^(OR0S7KW 

<ft-J ©R(MJ24(*}07Kw;^*^tr. fifoTC«)|g2«)-^ 
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•::(0 2ii^0O^^fi|HAND-y- h840tlB©A 
:^|^C*5^^•C(I#RDDT34+ 1 Lrsi?it5-totii^-cfci 

>'3-y59©^T(Z)A:^io7iMlior42iSi: 1 ©i^ffifj: 

m;^fS^T'&Sff •^RSAR+ 2 iii^ 1 i ''i 5, 
If ^LSRSAR+ ^5 2 iilS 1 -^fe f {f-f-PUSHOP- 2 ii®: 1 

NANP'/-h90©ffl;^-efc2)ft#PUSHNT+li2ii» 

%^X^t$.\,^Z.tk^if^t^. AND'J^-h92(01O©A* 
«s 2 itSc 0 -C' Sti^tt, ^•©ta;^{t ttOR-y 20 
-h94©l':>£OA:^{C*5V''T2ii^O i:/<t5. iL^'ii 
7m^i^%1k^^X\^fmMl. OR-/- h940ffi®A;^ 
-C'fc5ffi^LEARX+tt2itSc0i:/j:5, tito-C. OR^- 
h94Om;^-C$>5fSWSNEN+l42jiic0i:Jfc5„.. 

;^jT?*>5ltffOPOT'+ fi 2 iiiSc 0 i: ifeoTT}? 3'':^^*^ 
©A;'3ii*5it5 2iii{0-T?fo5(t#POPOP+tt-troili;^ 

•Cfo5lt^P0PN0T+4r2jili:O»c§*5. 0R^^-h95{Jl 30 
POim'+ »4 2 lii: 0 t !i S, i^? h • ve;;^.^ 70A7Irll7 , 

0L©A;^fc*5it5i^:i^<o->7 h • ^- Kft^o^iitJSi 
f42JtS;ot?*>sfc»s • W'e>;^^'tt. 2ji»o 

»tJt^l55»e) 2 iilScl Loo$>2»ft^PSTR0B 

;i©^2©-r<f ^J'o^i^cOHtT't'v T KW;^ • 40 
Vi^f-2 62}C*f-r5AA:^R il««tf-LDRSAR+)}SB« 
i^O$n< 2iiStlT'fo5fc*. •tC>Qm;^»-'5^-h$ 

liR0S7KW';^- U'i?;^^63t*t'L-CP-K$tl/5. S 
^O-^W'^niSj'^OlltTl'iKs SO-^/i'f^l/W^-y-ei 
2iS^ 0 ©ttfil*^P> 2 ii^ 1 (^^^Ucgg^tS 
fS-f-PSTR0B+|c:J;9;^ hn-v^Stl5^» S,S©^2<0 
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n^4^t L■Cll^fSi^5^. R0S7 KW:^fflS^i?:^^'6 
t)L>'>-K'>3:7Wii^i5 2iii:0-Cfe?.tfy h34{Ci 

^■ht^ b (D^W)'^m<Dm:fjiS^-Xh 5LDRSAR+ it 2 

fi:itifV7Vi1Siifi±C1t:Ltk$k^U 7K^;^•■^/^ 
^y^U-i'f-2 62(7)A:^Bi5^<Offi;'3QlC*^LT^ffit^t 

A;'] B 8 o<OS±^fl: tr y h icm 5 8 o©5fefTl-5 2 

■• iiiS[0t*Jj:3:y3-^^59*^p>w2ii»!!?^k;e'5' hQi 

62(OQffl;^l4i|#S©/^- K^':t7illJi^?^*fcl4>'^- K 
^17 • x7-*fcfi^' y7l^tiS:JSft5ie'l:::^o^^ 
7AS*ifc/N- K5'x7Sl|ji^-!J-^tf;^ .7V-9'V(D|| 

j^^fitS t *fJCi" S 12 tr >;/ h<0 2 ji7 K Uy^t f£i>. 

7 h'i^:^ ' '7;u^yui^-f2 e2(oaMWiS7 KL';^ 
1g!Kll24t»bXffl;'3$n, ^:(Z)i^a^^-K!?x7tlii 

7.i'm:ima^ 2 (D-^^ 9 D^^oUffttii^t-tPSTA 

0B+ ^' D ^J' ( 2 iiS 0 (D^%1i^ b 2 iiSc 1 O^^^'^- 
^^) 1-5^, R0S7 • W":;^iJ'63A»?>R0S7 Kl' 
;i^lEWi^;^^'66'vD- K$n5. ;i(7)7KW'::^M0S 
7 K^;^ • U'v'::^^?63d^e)R0S7 Ku:^lS^i^^^5'66 
-«^'os'^'$tv5ill^{c, M*)^>'i'^:/^^'t6i<offi 
;^!6SMf?T KV^ • ;^^'y^'70K:J*Ltyyi^a$n 

•CfcSo «a;i<^$o<. M9-7>'I'^:/^^1^61(0A;^B 
ti, a^^-a- K59i^fj<og8lii^!i©tt;^a5#tt-t-^>i^tt 
1^l;:)i«<t^L0RSAR+/JS2iilSO-e*>5fcii>s ^©UJ^ 

Q.!?.i*-M« ■^,2Lh.-.* i^'^^?7pA?5M!0Lfi. OR^- 

i«94;i^i)(D'(f ^PUSNEN+;i5 2iS^ 1 t?fe9 *>oORy— h 
95d» lb Oit-^POPNENf jJS 2 iilS 0 1? SSfet . 7" y v- a 
lif^ (q&^r?/7K) 'S:ff*9o ■5'- h9075l95tr*f-f 5 
A;^i::fcV''Tft^LDIC5AR+i5 2jiSOT-*)0< {t^LEA 
RX+*5 2ii|^tO-Cfct) , <tf-PUSH0P-i5 2iil^l -C-fc 

I), ft-^popop+d5 2ii«o-e*>5a:c. <I#pusnen+ 

li 2 iilgc 1 T-fc 9 . «-^POPNEN+ li 2 iiicO i 

OW^-oiJ^^W^fTf, JKyT'ftf^dSROSTKW;^ • 
LfcjK3/:/SimiORy-h86JiJ:oT«^Siv. toffi 
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:^X-fe'5{f ^POPOP-»t 2 jS^O t )fcoT5Ky^^t^*5 
m^M^tm^i. 2iifcO-e*>5ffif-P0P0P 

h . v-:;;^^'70A7b570L©tH*QAi:*tf£:t512tf-;' bt? 
fcSfl^STKOOOTblESTKOl 1 1 <C5 i 5 fc. 7 K • ^ 
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